TLB, WPAZGS 



(19) 




Europaisches Patentamt 
European Patent Office 
Office eu rope en des brevets 



(12) 



(43) Date of publication: 

03.02.1999 Bulletin 1999/05 

(21) Application number: 98305790.2 

(22) Date of filing: 21.07.1998 



(11) EP0 895 450 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI* H05K 13/04 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NLPTSE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 28.07.1997 JP 201951/97 

(71) Applicant: Matsushita Electric Industrial Co., Ltd. 
Kadoma-shi, Osaka 571-0050 (JP) 

(72) Inventors: . 

• Klyomura, Hiroyukl 

1006, Oaza Kadoma, Kadoma-shi, Osaka-lu (JP) 



• Kanayama, Shinji 

1006, Oaza Kadoma, Kadoma-shi, Osaka-f u (JP) 

• Matsumura, Nobuya . 

, 1006, Oaza Kadoma, Kadoma-shi, Osaka-f u (JP) 

• Takahashi, Kenjl 

1006, Oaza Kadoma, Kadoma-shi, Osaka-f u (JP) 

• Nasu, Hiroshi 

1 006, Oaza Kadoma, Kadoma-shi, Osaka-f u ( JP) 

(74) Representative: Rackham, Stephen Neil 
GILL JENNINGS & EVERY, 
Broadgate House, 

7 Eldon Street , r > ; y, 

London EC2M7LH (GB) J> 



(54) :i Component feeder and mounter r 

' (57) A component feeder including a rotary mecha- 
nism (31) which is mounted on a turning mechanism 
(17) for turning the suction nozzle (3) and causes the 
suction nozzle (3) to rotate around its axis line' (A), a 
detector (7) for detecting an amount of displacement of 



tJie : component (2) in rotating direction around the axis" 
line (A) of the suction nozzle (3), and a controller (32) 
which controls the suction nozzle (3) such as to rotate 
af a necessary angle around its axis line (A) before pick- 
ing up the component (2) in accordance with the dis- 
placement of the component (2) around the axis line (A). 
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Description 

[0001] The present invention relates to a method and 
apparatus for feeding a component, and particularly to 
a component feeder by which an electronic component 
on a tray or an expanded sheet is picked up by a suction 
nozzle which is then turned over 180-degree so as to 
reverse the face of the picked-up component and is fed, 
and further to a component mounting method using 
such method and apparatus for feeding component for 
carrying out component mounting operation onto the cir- 
cuit substrate. 

[0002] In recent years, flip-chip mounting has become 
a main stream in the field of semiconductor mounting 
technology as the miniaturization of a circuit substrate 
has been progressing as represented by a multi-chip 
module or a chip-size package. 
[0003] An apparatus for flip-chip mounting is con- 
structed such as shown in Fig. 3, in which an integrated 
circuit (IC) chip 1 02 located on a tray 101 with its circuit 
face upward is picked up by a suction nozzle 103, which 
is then rotated 1 80-degree so as to turn over the IC chip; 
1 02 before feeding it to a mounting nozzle 1 04a of bond- 
ing head 104 which mounts the chip onto a circuit sub- 
strate 119, - 
[0004] Alternatively, as shown in Fig: 4 which illus- 
trates another conventional component mounting appa- 
ratus, a chip 112 on an expanded sheet 111 is picked 
up by the suction nozzle 103, flipped by turning move- 
ment of the suction nozzle 103, and transferred to the 
mounting nozzle 104a. - , " j % ^ v - 

[0005] The mounting nozzle 1 04a of the bonding head 
104 attracts the IC chip 102 which has been reversed 
to have its circuit face downward, transfers it to a mount-, 
ing position and mounts it on a prescribed location on 
the circuit substrate 119 with the circuit surface of the 
chip facing down. The IC chip 102 is then mounted on 
the circuit substrate 119 by connecting terminals on the 
circuit surface of the chip and a conductive pattern on 
the circuit substrate 119 by soldering or similar. 
[0006] The apparatuses shown in Figs. 3 and 4 are 
capable of positioning the tray 101 or the expanded 
sheet 111 at a desired location in Y direction, and for 
that purpose it is provided with a moving robot 105 for 
driving the tray 101 or the expanded sheet 111 in the Y 
direction. In addition, these apparatuses include anoth- 
er moving robot 106 for causing the suction nozzle 103 
to move in X direction which is orthogonal to the Y di- 
rection, so that the nozzle 103 can be positioned at a 
necessary location in the X direction. With this arrange- 
ment, an IC chip 102(112), wherever it is located on the 
tray 101 or on the expanded sheet 111 , can be brought 
to confront a predetermined suction nozzle 103 and be 
picked up. The state of the IC chip 102(112) being po- 
sitioned in relation to the suction nozzle 1 03 is monitored 
by a recognition camera 107. The suction nozzle 103 
moves upward and downward for the action of picking 
up the IC chip 1 02(1 1 2), and such movement of the noz- 



zle 103 is effected by a vertical motion mechanism 108 
mounted on the moving robot 106. 
[0007] For the purpose of reversing the face of the IC 
chip 102(112), the suction nozzle 103 is supported by a 

5 turning mechanism 117 which is mounted on the vertical 
motion mechanism 108 and has its turning center line 
Q which is orthogonal to a plane including an axis line 
P of the suction nozzle 1 03, so that a suction nozzle 1 03 
facing down which has picked up an IC chip 102(112) 

10 can be turned 1 80-degree around the turning center line 
Q and be faced upward. 

[0008] In the above-described component mounting 
apparatus, it is often the case that the IC chip 102 at a 
prescribed position on the tray 101 as shown in Fig. 5A 
is is displaced as shown in Fig. 5B due to vibration or the 
like during transfer of the tray 1 01. In order for compen- 

■ sating such displacement, the position of the IC chip 102 
on the tray 101 is recognized by a recognition camera 
107 before the suction nozzle 103 picks it up ; whereup- 

20 , on a necessary amount of position correction is obtained 

■ from positional relationship between the center axis of 
the camera and the center of the IC chip 1 02; based on 
which the position cf the suction nozzle 103 is adjusted 
in X- and Y- directbns. The position of the IC chip 102 

25 in relation to the suction nozzle is thus corrected before 
} it is picked up. 

~ [0009] However, in case fc chip 102 is displaced at a 
predetermined angle in rotating direction; even with the 
above described position correction in X- and Y- direc- 
-« 30 tions, IC chip 102 is not in register with the. tip of the 
i suction nozzle 103 as shown in Fig. 5C ; Picking up, of ; 
IC chip in such condition with the suction nozzle ;l t 03 
may cause a risk that the suction surface of the nczzle 
103 hits the circuit surface of the ICchip 102 .rather than' 
35 bump portions 120, resulting in a flaw or damage on the 
circuit face of the IC chip 102. 

[0010] In another component mounting apparatus 
shown in Fig. 4, a diced wafer 113 is placed on the ex- 
panded sheet 1 1 1 which is given tension and separated 

40 into individual chips 11 2 by means of expansion of the 
expanded sheet 111 . Here, position correction is neces- 
sary since the wafer 11 3 itself may be displaced in rela- 
tion to the expanded sheet 1 1 1 , or each of the chips 1 1 2 
may be displaced in X- and Y- directions and/or in rotat- 

45 ing direction due to un evenness in the expansbn of the 
expanded sheet 111. 

[0011] Furthermore, there have been demands that 
the IC chip 102(112) must be picked up with the suction 
nozzle more precisely at a predetermined position for 

50 the following reason. After the component has been fed 
from the suction nozzle 103 to the mounting nozzle 104a 
of the bonding head 104, the circuit surface of the IC 
chip 102(112) is recognized again on its way to the 
mounting position so as to inspect the condition of 

55 bumps or the position of circuits with another recogniz- 
ing camera 117. Such recognition is made with higher 
number of pixels of the camera in order to accurately 
recognize electronic circuits which have become more 



3 



EP 0 895 450 A2 



4 



and more complex due to miniaturization of circuit sub- 
strate in recent years. There is thus a problem that the 
IC chip 102 held with the mounting nozzle 104a of the 
bonding head 104 may not come into the field of view 
of the recognizing camera if the IC chip 102 istiisplaced 
from a predetermined position on the mounting nozzle 
104a. 

[001 2] : An object of the present invention is to provide 
a method and apparatus for feeding a component-by 
which components can be picked up precisely at a pre- 
determined position even when a target component is 
shifted at a certain angle around the axis line of the suc- 
tion nozzle. 

[0013] Another object of the present invention is to 
provide a method for mounting a component using such 
method and apparatus for feeding components by which 
the number of errors in mounting operation can be re- 
duced. 

[0014] In order to achieve the above objects, in a com- 
ponent feeder which picks up a component arranged in 
a row from above with a suction nozzle and turns over 
the suction nozzle upwards by 180 -degree rotation so 
as to feed the component cf which face has been there- 
by turned over, the present invention is characterized by 
having: a rotary mechanism mounted on a turning 
mechanism which causes the suction nozzle to turn, by 
which the suction nozzle is rotated around ah axis line 
thereof; a detector which detects an amount of displace- 
ment of the.compohent in rotating direction around the 
axis line of the suction nozzle which is going to pick up ■ 
the component; and a controller for controlling the rotary 
mechanism such as to cause the suction nozzle to rotate 
at a necessary angle around the axis line thereof before 
picking up the component according to detection i re- 
sults. 

[001 5] The method of feeding a component according 
to the present invention comprises the steps of: detect- 
ing an amount of displacement of the component in ro- 
tating direction around the axis line of a suction nozzle 
which is going to pick up the component before the suc- 
tion nozzle picks up the component arranged in a row; 
rotating the suction nozzle around its axis line at a nec- 
essary angle according to detection results so that the 
component comes to locate at a correct position in re- 
lation to the suction nozzle; picking up the component 
with the suction nozzle; and turning over the suction 
nozzle upwards by rotation of 1 80-degree so as to feed 
the component of which face has been thereby turned 
over. 

[0016] With such an arrangement, since an amount 
of displacement of the component in rotating direction 
which is picked up next is detected by the detector, and 
the controller controls such that the rotation mechanism 
causes the suction nozzle to rotate at a necessary angle 
in accordance with the detection result, the suction noz- 
zle can always pick up the component which is exactly 
at a predetermined position in terms of its angle around 
the axis line of the suction nozzle. The suction nozzle is 



thus prevented from hitting against the circuit face of the 
compcnent which may cause a chip or a flaw on the 
component. 

[0017] It is possible to mount on the turning mecha- 
s nism a plurality of suction nozzles disposed radially 
around a turning center line of the turning mechanism. 
Component pick-up operation can be thereby efficiently 
carried out by successively using the plurality of suction 
nozzles. Alternatively, the plurality of suction nozzles 
may be separately used corresponding to different kinds 
of components so as to appropriately deal with various 
types of components. 

[0018] Moreover, in order to achieve the above ob- 
jects, the method of mounting components according to 
present invention comprises the steps of: before picking 
up the component arranged in a row from above with a 
suction nozzle, detecting an amount of displacement of 
the component in rotating direction around the axis line 
of the suction nozzle which is going to pick up the com- 
ponent; rotating the suction nozzle around its axis line 
at a necessary angle according to detection results so 
that the component comes to locate at a correct position 
in relation to a predetermined posture of the suction noz- 
zle; picking up the component with the suction nozzle; 
returning the suction nozzle to its predetermined pos- 
ture; turning over the suction nozzle upwards by rotation 
of 1 80-degree so as to flip the component; transferring 
the component from the suction nozzle to a mounting*- 
nozzle; recognizing conditions of the component held 
30 with the mounting nozzle on its way toward a mounting 
position on a circuit substrate with a recognizing means; 
correcting the position of the component in accordance 
with recognition results; and mounting the component 
on the circuit substrate. 
35 [0019] According to the above method, since the dis- 
placement of the component in rotating direction around 
the axis line of the suction nozzle, which is going to pick 
up the component, is detected and corrected by rotating 
the suction nozzle at a necessary angle, it is possible to 
40 pick up the component precisely at a predetermined po- 
sition, by which it is prevented that the component 
comes out of the field of view of the recognizing camera 
when the condition of the component is recognized 
again after it has been fed from the suction nozzle to the 
4S mounting nozzle, ensuring that the position of the com- 
ponent to be mounted is certainly recognized. The 
number of errors in mounting operation can be thereby 
reduced and production efficiency is increased. 
[0020] These and other objects, features and advan- 
50 tages of the present invention will be apparent from the 
following description of the preferred embodiments of 
the invention in conjunction with the accompanying 
drawings, in which: 

55 Fig. 1 A is a front view and Fig. 1 Bis a side view with 
a partial cross-sectional view of a primary part, both 
showing an overall construction of a component 
feeder according to one embodiment cf the present 
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invention; 

Fig. 2A is a 1ront view and Fig. 2B is a side view with 
a partial cross-sectional view of a primary part, both 
showing an overall construction of a component . 
feeder according to another embodiment of the s 
present invention; 

Fig.. 3 is a perspective view showing an overall 
, . structure of a conventional component mounting . 
apparatus; 

Fig. 4 is a perspective view showing an overall 10 
structure of another conventional component 
mounting apparatus; and 

Figs.5A-5C are explanatory views showing the po- 
sition of the component on the tray. 

15 

[0021] Preferred embodiments of the present inven- 
tion will be described below with reference to Figs. 1 A; 
1Band Figs. 2A, 2B. 

[0022] The component feeder of preferred embodi- 
ments hereinafter described is incorporated in a com- , 20 
ponent mounting apparatus similarly constructed as ; 
conventional apparatuses shown in Fig. 3 and A. Since . 
actions of the component mounting apparatus are sub- 
stantially identical to those explained with reference to 
the prior art, descriptions thereof will be omitted; 2s 

(First Embodiment) . - 

[0023] . In a first embodiment shown in FIG. 1 A and 1 B, , 
similarly: with the conventional apparatus of Fig. 3 and., 30 
4i an IC chip 2 located on a tray 1 or an expanded sheet; 
with its circuit face upward is picked up by a suction noz- „■ 
zle 3, which is then rotated 1 80-degree so as to turn over 
the IC chip 2 before it is fed to a mounting nozzle 4a of -v. 
a bonding head 4 which mounts the chip onto a circuit 35 
substrate (not shown). 

[0024] The schematic construction of the apparatus 
is, as shown in Figs. 1 A and 1 B, such that the tray 1 can 
be positioned at a desired location in Y direction with a 
moving robot 5 for driving the tray 1 in the Y direction, 40 
and that the suction nozzle 3 can be positioned at any 
location in X direction which is orthogonal to Y direction 
with another moving robot 6 for causing the suction noz- 
zle 3 to move in X direction. Each of the moving robots 
5, 6 may be, for example, constructed with a Y-direction 4S 
moving body 11 and an X-direction moving body 12, re- 
spectively, for supporting the tray 1 and the suction noz- 
zle 3 such as to be movable in Y or X direction, and a 
screw shaft which is driven by a servo motor for causing 
these Y-direction moving body 11 and X-direction mov- so 
ing body 12 to move to a prescribed location in Y or X 
direction. With this arrangement, an IC chip 2, wherever 
it is located on the tray 1 , can be brought to confront a 
predetermined suction nczzle 3 and be picked up. The 
state of the IC chip 2 being positioned is monitored by ss 
a recognition camera 7. 

[0025] The mechanism for such positioning is not lim- 
ited to the one described above and any other various 



means may be also employed. 

[0026] The picking-up of the IC chip 2 is achieved by 
vertical motions of the suction nozzle 3 which is effected 
by a vertical motion mechanism 8 mounted on the X- 
direction moving body 1 2 of the moving robot 6. The ver- 
tical motion 'mechanism 8 comprises a vertical motion 
body 9 supported via a vertical guide 1 3 on the X-direc- 
tion moving body 12 for upward and downward move- 
ments, a cam 15 driven by a servo-motor 14 mounted 
on the X-direction moving body 12, and a cam follower 

1 6 provided to the vertical motion body 9 such as to fol- 
low the movement of the cam 1 5. With this arrangement, 
when the cam 15 is driven to rotate by the servo motor 
14, the vertical motion body 9 is moved upward and 
downward together with the suction nozzle 3 following 
the movement of the cam 1 5 via the cam follower 1 6, so . 
that, when the nozzle 3 is descended above a target IC 
chip 2, it attracts the chip after which the nozzle is as- 
cended to pick up the IC chip 2 from the tray 1 . 
[0027] Fcr the purpose of flipping the IC chip 2, the 
suction nozzle 3 is supported by a turning mechanism 

17 which is mounted on the vertical motion body 9 and 
has a turning center line B which is orthogonal to the 
axis line A of the suction nozzle 3, and is constructed 
such as to be rotated 1 80-degree around the turning 
center line B, so that the nozzle 3 facing down as shown 
in Figs. 1A and 1 B and holding the picked-up chip 2 is 
turned 1 80-degree to face upwards. The turning mech- 

, anism 1 7 retains the suction nozzle 3 with its turning? 
body 21 supported on the vertical motion body 9 such 
as to be rotatabie around the turning center line B: Face 
reversing action of the IC chip 2 is performed such that 
the rotation of a pulley 23 driven by a servo motor 22 
provided to the vertical motion body 9 is transmitted via 
a belt 24 to another pulley 25 which is coaxially mounted 
around the turning center line B and integrally mounted 
on the turning body 21 , by which the turning body 21 is 
rotated every 1 80-degree around the turning center line 
B in one or both directions. In case of employing the ser- 
vo motor 22 of a one -directional rotary type, since the 
actuator only needs to pause every 1 80-degree rotation, 
t the mechanism may be constructed with an induction 
motor having a dog provided with a slit every 180 de- 
grees and a sensor for detecting the slit or a rotary ac- 
tuator. 

[0028] Specifically in this embodiment, a rotary mech- 
anism 31 for causing the suction nozzle 3 to rotate 
around its axis line A on the turning body 21 of the turn- 
ing mechanism 1 7 for revolving the suction nozzle 3 and 
a controller 32 consisting of various controlling circuits 
such as a CPU for controlling the rotary mechanism 31 
are provided. The rotary mechanism 31 is controlled 
such as to cause the suction nozzle 3 to rotate around 
tne axis line A at a necessary angle before picking up 
an IC chip in accordance with an amount of displace- 
ment of the I C chip to be picked up next around the axis 
line A of the suction nozzle 3, which is detected by a 
detector for which the recognition camera 7 may be 
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used in common. 

[0029] The rotary mechanism 31 is constructed with 
a ball nut 34 of which rotating movement is held in the 
turning body 21 by a linear guide 33, a ball screw 35 
which is coupled with the ball nut 34 and is integrally 
extended from the suction nozzle 3, a cam 36 mounted 
to the turning body 21 which rotates around a rotating 
center line C orthogonal to the axis line A of the suction 
nozzle 3; a servo motor 37 for driving the cam 36, and 
a cam follower 38 mounted to the ball nut 34 such as to 
follow the movement of the cam 36. 
[0030] In action, the state of an IC chip to be picked 
up next, i.e., an amount of displacement of the IC chip 
2 in rotating direction around the axis line A of the suc- 
tion nozzle 3 which is going to attract and pick up this 
chip is detected by image recognition using the camera 
7. The detection result is compared with the configura- 
tion of the suction nozzle 3 or other factors, and if they 
do not correspond with each other, the controller 32 
causes the cam 36 to rotate at a necessary angle in the 
rotating direction in accordance with the amount of dis- 
placement of the chip by the servo motor 37 before the 
suction nozzle 3 attracts the IC chip 2. 
[0031] When the cam 36 is rotated, the ball nut 34 is 
vertically moved via the cam follower 38 since it is held 
with the linear guide 33, and causes the ball screw 35 
or the suction nozzle 3 to rotate either clockwise or coun- 
terclockwise in accordance with the amount of its verti- 
cal movement. Accordingly, the orientation of the IC chip 

2 in rotating direction with respect to the suction nozzle 

3 which is going to pick it up next is adjusted correspond- 
ingly with the suction nozzle 3. Therefore, the suction 
nozzle 3 picks up IC chip 2 of which angle around the 
axial line A of the nozzle 3 is always correspondent with 
that of the suction nozzle 3, whereby it is prevented that 
the suction surface of the nozzle 3 hits the circuit surface 
of the component and causes a flaw or chip on the com- 
ponent. 

[0032] After picking up the component, the suction 
nozzle is rotated in a reverse direction by the amount 
corresponding to the one required for position correc- 
tion, before being turned over upwards by 180 degrees. 
[0033] It should be noted that the vertical motion 
mechanism, turning mechanism, and rotary mechanism 
of the suction nozzle 3 described above are only specific 
examples and various other constructions may be 
adopted. 

(Second Embodiment) 

[0034] In a second embodiment, as shown in Figs. 2A 
and 2B, the turning mechanism 17 is mounted with a 
plurality of suction nozzles 3 radially disposed around 
the turning center line B. The picking-up of the IC chip 
2 can be achieved with less dead time if the plurality of 
suction nozzles 3 having the same nozzle diameter are 
successively used. Alternatively, nozzles 3 of different 
nozzle diameters may be mounted and separately used 



corresponding to types of components, so that various 
kinds of electronic components can be appropriately 
handled and fed. Other structures and effects are sub- 
stantially identical to those of the first embodiment 

5 Thus, like elements are given the same reference nu- 
merals and the description thereof will be omitted. 
[0035] More specifically, four suction nozzles 3 having 
respectively different nozzle diameter 1 are mounted to 
the turning body 21 . Four types of IC chips 2 accommo- 

10 dated respectively on four trays tare fed by the moving 
robot 5, and picked up by corresponding suction nozzles 
3. By this arrangement, it is possible to deal with multi- 
plicity of types of components in addition to the charac- 
teristics of the first embodiment. 

75 [0036] Although the first and second embodiments 
have been described in relation to the case of feeding 
an IC chip 2, the present invention is not limited thereto 
and may be applied to a feeding operation of various 
other components which need to be fed with their face 

20 reversed for various treatments. 

[0037] As set forth above, according to the present in- 
vention, when feeding components with their face 
flipped, the component can be picked up by the suction 
nozzle in a state that the angular position of the compo- 

25 nent around the axis line of the suction nozzle is in reg- 
ister with that of the suction nozzle^ by which it is pre- 
vented that the suction nozzle hits against -the circuit 
face of the exponent thereby chipping or damaging the 
component; - ■ Li - v 

so [0038] By mounting a plurality of suction nozzles on 
the turning mechanism, pick-up operation can ? be effi- 
ciently carried out, or different types of components can 
be handled and fed. 

[0039] Furthermore, since the component is picked 
35 up with the suction nozzle with their angular positions 
around the axis line of the suction nozzle in register with 
each other, it is ensured that the component comes into 
the field of view of the recognition camera which recog- 
nizes the position of the component after it has been fed 
40 to the mounting nozzle. With the component held with 
the mounting nozzle precisely at a desired position, the 
number of errors in mounting operation can be reduced 
thereby enhancing efficiency in production. 

45 

Claims 

1 . In a component feeder which picks up a component 
(2) arranged in a row from above with a suction noz- 
so zie (3) and turns over the suction nozzle (3) up- 
wards by 1 80-degree rotation so as to feed the com- 
ponent (2) of which face has been thereby turned 
over, characterized by: 

55 a rotary mechanism (31) mounted on a turning 

mechanism (17) which causes the suction noz- 
zle (3) to turn, by which the suction nozzle (3) 
is rotated around an axis line (A) thereof; 
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a detector (7) which detects an amount of dis- 
placement of the component (2) in rotating di- 
rection around the axis line (A) of the suction 
nozzle (3) which is going to pick up the compo- 
nent (2); and s 
a controller (32) for controlling the rotary mech- 
anism (31 ) such as to cause the suction nozzle 
(3) to rotate at a necessary angle around the 
axis line (A) thereof before picking up the com- 
ponent (2) according to detection results. 10 

2. The component feeder according to claim 1 , where- 
in the turning mechanism (1 7) is mounted with a plu- 
rality of suction nozzles (3) disposed radially around 

a turning center line (B) of the turning mechanism - is 
(17). 

3. A method of feeding a component comprising the 
steps of: 

detecting an amount of displacement of the . 
component (2) in rotating direction around the 
axis line (A) of a suction nozzle (3) which is go-, 
ing to pick up the component (2) before the suc- ; . 
tion nozzle (3) picks up the component (2) ar- 25 
ranged in a row; , i% ; 

: rotating the, suction nozzle (3) aroundvits axis . 
line (A) at a necessary angle according to de- ; 
. ,, : > tection results so that the component (2) comes; \ 
v to locate at a correct position in relation to the 30 
suction nozzle (3); . .. ..... 

picking up the component (2) with the suction^ 
nozzle (3); and , : ^: 

turning over the suction nozzle (3) upwards by .-j 
rotation of 180-degree so as to feed the com- 35 
ponent (2) of which face has been thereby 
turned over. 

4. A method of mounting a component comprising the 
steps of: 40 

before picking up the component (2) arranged 
in a row from above with a suction nozzle (3), 
detecting an amount of displacement of the 
component (2) in rotating direction around the 45 
axis line (A) of the suction nozzle (3) which is 
going to pick up the component (2); 
rotating the suction nozzle (3) around its axis 
line (A) at a necessary angle according to de- 
tection results so that the component (2) comes so 
to locate at a correct position in relation to a pre- 
. determined posture cf the suction nozzle (3); 
picking up the component (2) with the suction 
nozzle (3); 

returning the suction nozzle (3) to its predeter- ss 
mined posture; 

turning over the suction nozzle (3) upwards by 
rotation of 180-degree so as to flip the compo- 



nent (2); 

transferring the component (2) from the suction 
nozzle (3) to a mounting nozzle (4a); 
recognizing conditions of the component (2) 
held with the mounting nozzle (4a) on" its way 
toward a mounting position on a circuit sub- 
strate with a recognizing means;, 
correcting the position of the component (2) in 
accordance with recognition results; and 
mountingjhe component (2) on the circuit sub- 
strate. 
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